ABSTRACT
INTRODUCTION AND PROBLEM
usiness transformation, changing digital-commerce markets, enterprise-wide initiatives, as well as emerging business applications at the desktop level in organizations, have continued to place pressure on organizational and end-user information systems (OEIS) and IT undergraduate programs to undertake frequent curriculum renovations given the dynamic nature of the discipline. The Organizational Systems Research Association (now AIS-SIG OSRA) recognized this need a few years ago, and appointed a group of international OEIS scholars and IT practitioners to redesign a Model Curriculum in Organizational & End-User Information Systems education for undergraduates. However, to further validate and solidify the importance of B © 2011 The Clute Institute specific IT competencies, more evaluation and survey analysis of different stakeholders was deemed paramount to assist academicians in future curriculum reengineering efforts. Moreover, with exception of educator feedback, an inadequate research knowledge base was lacking regarding the curriculum's objectives as perceived by IT alumni graduates-a critical stakeholder with vested interests.
RESEARCH QUESTIONS
The research study sought responses to the following research questions:
1.
What is the perceived level of importance of the OEIS curriculum content in today's global workforce and 2.
What are alumni-currently working in IT positions--perceptions and viewpoints on the overall importance of the specific course objectives as well as those competencies deemed to be of critical and/or considerable importance upon graduation from an end-user information systems-related program.
REVIEW OF THE LITERATURE

The Need for IT Workers and Updating IT Curricula
By the end of 2007, our nation's high-tech deficit reached -new record highs, measured either in absolute terms or as a share of the overall trade deficit‖ (Weller & Wheeler, 2008) ). It appears that -while other countries have been investing in innovation policies to create a skilled workforce so as to improve their global competitiveness, the U.S. has, by and large, neglected to make innovation a policy priority,‖ (Weller & Wheeler, 2008 ).
The Rand Study (2008) on the other hand was a bit more optimistic, indicating that the U.S. still remains the dominant leader in science and technology worldwide. Nonetheless, the Rand Study also acknowledged this leadership is a direct result of the benefits derived from foreign scientists and engineers. As such, -The United States cannot afford to be complacent. Effort is needed to make sure the nation maintains or even extends its standing,‖ (p.1).
As observed by Abu-Hamatteh and Al-Jufout (2003) the -backbone of any industry is always presented by the quality of the educational establishments' outcomes, which therefore enhances the world economy.‖ Given the need for foreign workers to maintain U.S. competitiveness, there is a growing concern about the deficit of skilled U.S. Information Technology (IT) workers and how it will inhibit the profitability and productivity of U.S. corporations (NACE, 2008) . Ironically, at a time when the demand for people with Information Systems (IS) and IT skills is at an all-time high, the number of IS and computer science students (over the past several years) has taken a nose dive (Caputo, 2005; Klawe, 2005; Snyder, Slauson, & Capenter, 2009 ). This downturn could negatively impact the future of the profession and negatively impact business in the 21 st century. This is disconcerting when one considers that joblessness among American IT workers averaged 2.1 percent in 2008, down from 2.5 in 2006 (Chabrow, 2008) . Furthermore, a recent Employment Dynamics and Growth Expectations report shows that demand for technology skills will significantly increase in the coming months as the pace of hiring begins to accelerate in this sector (Ballenstedt, 2009 ). For example, federal agencies will need to hire more than 11,000 IT pros, according to a survey released by the Partnership for Public Service (Jackson, 2009 ).
Given the current need for greater hiring in the IS field and a low IT unemployment rate of 2.1 percent, which many economists considers full employment, the following argument bolstered by many Corporate Information Officers continues to be forwarded: As it is difficult to find qualified IS & IT professionals, many American companies have now considered outsourcing overseas to fill such openings and/or considered bringing foreign workers to the United States on H-1B visas (Kantor, 2005; Kurtz, 2008; NACE, 2008) . To emphasize this, Sparrow (2003) notes that technological changes are rapid and paralleled by changes in the way IT is managed and viewed by different organizations.
Obviously, this situation or risk of becoming a technological backwater must be addressed. What's ultimately at stake, according to former Labor Secretary Robert Reich, now a professor at UC Berkeley, is continued leadership, dominance, or in some cases the survival of information businesses. Gordon (2005) , author of The 2010 Meltdown: Solving the Impending Jobs Crisis, notes the forthcoming IT workforce shortage is a legitimate area of concern. Gordon suggests millions of Americans do not have the appropriate talent for the jobs that need to be filled -highly skilled positions requiring specialized technology training and education. Plas (2008) noted in 2010, a tsunami of 79 million Baby Boomers will begin to leave the workforce and approximately 60 percent of the jobs which must be filled now are occupied by Baby Boomers that will need to be replaced. Many Boomers have the technical skills to keep the economy running, and they represent a larger cadre of people with more technical skills than the generations behind them. Kao (2007) in Innovation Nation notes, -The strength of America is in the population that's closest to retirement, while the strength of many countries against whom we compare ourselves is their younger population,‖ (p. 33).
According to Murphy (2007) , the total IT employment outlook is better than the past seven years, especially for IT managers and network systems analysts. A 2008 U.S. News Report indicated computer systems analyst/architect/designers as being among the best career choices in terms of the most stable employers (i.e. government agencies and universities). Overall, according to data compiled by the Association for Information Systems (Galletta, 2007) , there is growth in the technology job market -by 2014, 1 out of every 4 jobs will involve the use of computer-related technology.
Because technology underpins everything from ATMs to fighter jets, according to Hudson Institute researcher, Haley Glover, -Computer and data-processing fields alone are likely to produce nearly 1 million jobs by 2010,‖ (Meyers, 2010). Anyone looking for a job in today's economy needs to consider highly skilled employment opportunities that demand complex skills. In other words, there is and has been an increasing demand from corporations for deep industry expertise from people who have a thorough grasp of arcane and complex technology and business related processes. In this regard, IT Service Management is an emerging discipline to enhance existing academic IT program offerings. The IT Service Management Forum conducted a survey which shows there is a market of at least 15,000 hires per year in the U.S. who have IT Service Management skills (Conger, Venkataraman, Hernandez, & Probst, 2009 Hoffman, 2008, para. 2) . Clearly, the need for IT workers is growing and in demand, but the identification of the specific skills required for the wide variety of positions in the past has not been as clear. However, Hoffman (2008) notes the following as essential skills: programming/application development; project management; help desk/technical support; security; data centers; business knowledge; and networking and telecommunications. However, management Information Systems (MIS) managers are challenged by trying to find competent workers for open positions. The proliferation of the Internet, security, data growth, and data management also poses challenges for MIS managers. This challenge is augmented by the constant change in information systems.
During stressful economic times, managers, facing tough budgetary pressure, are forced to examine more thoroughly what knowledge and skills are needed to survive. Galup, Dattero and Quan (2004) investigated the desired IT knowledge and skills employers are searching for in these turbulent times through the content of current job advertisements. The study conducted by Galup, Dattero, and Quan identified changes in demand for knowledge and skills in hardware, software, and development methodologies. This exploratory investigation on desired IT skills suggests the trend toward Web services is strong. Moreover, the study revealed a decrease in the demand for hardware knowledge, and weak demand in traditional second and third generation programming languages and an increased demand for software knowledge especially related to web based technologies. © 2011 The Clute Institute This identified increase in demand for software knowledge and skills (i.e. ERP skills) is also supported by the 2008 U.S. Bureau of Labor Statistics report that states that of the 10 job classifications in greatest demand for the next 10 years, four are IT related-specifically, application computer software engineer, systems software, network analysts, and data communication specialists. The implications for management are far reaching as they (1) search and recruit new hires as well as retrain and retool IT professionals over the next decade and (2) replace legacy systems with older technology with new systems based on web technology.
It is essential curricula reflect the needs of an ever-changing environment to provide competent IT workers. Miller & Dettori (2008) researched IT knowledge, skills and competencies needed for IT careers by interviewing IT professionals. The findings indicated that a specific programming language or platform was not noted as relevant; object-based user interface development was useful for specific positions; the ability to model and distinguish between interface and the implementation of such interface was essential; and the use of hypothetical scenarios to observe a student's problem processing was a commonly used process. Therefore, preparing students to become competent IT employees with well-rounded skills is a goal of post-secondary departments with an end-user support system focus. The demand for well-prepared IT professionals is the driving force behind these changes in business and economic growth. Additionally, "Computer support specialists and systems administrators are projected to be among the fastest growing occupations over the 2002-12 period" and experts predict an increase of 35.8 percent during this time period (Occupational Outlook Handbook, 2004 . Academia faces the difficult task of providing up-to-date curricula in a constantly changing environment. This emphasizes the need for educational institutions to bridge the gap and produce qualified graduates who will become eligible applicants for the available positions in the IT world. Additionally, those responsible for teaching key courses in the area of end-user information systems (EUIS) must ensure the proper curriculum is available to produce graduates equipped with the essential skills necessary to advance in the job market or to a higher level of education.
Therefore, post-secondary institutions are charged with the responsibility to educate students to become highly-skilled employees in the IT field. Universities cannot sit idle while technology, and eventually students, pass them by for more applicable curricula to help them become the knowledge workers of tomorrow. Moreover, "A model curriculum provides a basis for evaluating both a school's curriculum and a school's use of, and need for, resources" (Dwyer & Knapp, 2004 , p. 410).
As noted by Crews (2004) -Those responsible for teaching key courses in the area of information technology must ensure that the curriculum and courses result in the achievement of the critical skills necessary to advance in the job market or in the advancement of education‖ (p. 419). However, no one individual skill will make students competent for the IT workforce. A combination of these skills will help provide students with the necessary aptitude to gain a competitive advantage in IT-related occupations. Continued development in ecommerce, wireless networks, and further advances in technology will also increase the need to update skills in IT fields. Lee (2005) examined skill requirements of systems analysts in Fortune 500 organizations. From the analysis of the data obtained from the respondents, this research further solidifies the significance of core business knowledge to systems analysts because they often become blended into the business processes of the firm. Moreover, the findings revealed a significant number of companies require their analysts to have a general understanding of the Internet. The results also indicated it is necessary for systems analysts to possess both behavioral and technical skills. In short, it can be argued analysts need soft, behavioral skills, as much as hard, technical skills. More specifically, Lee noted specific content areas that are most likely to be in demand are database, functional business knowledge, communication skills, interpersonal skills, and all phases of the IT development cycle which has often been a key element of the OEIS Model Curriculum.
Technology advancements force academicians and prospective IT employers to look toward new trends and issues in the area of IT and end-user computing. For example, security is an important element and will continue to increase in importance exponentially. Network security and password encryption have gained increased attention as businesses and educational institutions install wireless networks. Crews (2005) noted in a study of educators and industry IT personnel that much more emphasis is being placed on securing a network. In the 2005 Delphi study, the main topic of securing a network reached consensus because all participants rated this topic as one of the topics to definitely include in a telecommunications course at the college/university level. Three of the defined subtopics under the securing a network topic also reached consensus. This finding emphasizes the need for security to be included in an OEIS-related curriculum. Due to the access to data and the flaws in network topologies, improved security is critical. Network administrators are continually learning how to update, maintain, and protect their data, users, and investment in telecommunications environments with or without wires.
The IT environment consists of a wide variety of technological challenges to prepare IT graduates. However, according to Crews (2004) , keeping up with an ever-changing information technology environment is a challenge for academicians as well. Therefore, to prepare IT students for the work world, obtaining input from professionals in the field is essential.
Important End-User Information Systems Skills
Forecasts reveal businesses which will dominate the global economy of the future will be information, technology, or knowledge-based organizations. Consequently, the emerging information technologies are also requiring a new breed of IT professional-a person who understands the needs of the business as well as IT and its potential for enhancing productivity at the desktop. These skills are essential to prepare students for growing IT Yellen (2005) examines two features of end-users in organizations learning to use systems and software (S&S) implemented in this organization. The research does not arrive at strong conclusions but rather asks questions from the literature that need to be addressed before any new technology is introduced in large numbers in today's workplace. The importance of end-user involvement in the process of learning to use new software is well documented, and a recurring theme in these studies is the importance of the human factor. This shortcoming can be partially attributed to the rapid growth of technology coupled with the increasing use of IT by end-users who may not be particularly computer literate. Yellen also notes the unfortunate issue about this well-documented and recurring conclusion concerning the importance of end-user training is that the literature also strongly suggests the problem is not being solved and efforts to address the issue are being ignored. The study findings suggest inadequate end-user training is a large and growing financial expense for the organization and the best one could hope for is that small incremental improvements will be made in the way instruction is delivered. Since IT technologists are known as problem solvers, vigorous efforts must be made to solve, or at least reduce, the problem. (Kaihla, 2003) . The Bureau of Labor Statics (2008) provide evidence that employment in professional, scientific, and technical services will continue to grow by approximately 30% by 2016 which will add over two million new opportunities for employment. The OEIS curriculum prepares undergraduates who bridge the gap between the developer of IT and the typical computer end-user. This area of concentration also gives emphasis to understanding how IT contributes to individual and work group performance. Programs in OEIS often equip students for non-programming-related job opportunities and specifically for entry-level career titles, such as: software trainer, PC support specialist, technology coordinator, Web designer, help desk administrator, network analyst, and other mid-level positions, such as process improvement manager or director of online learning. The updated OEIS curriculum includes courses that allow IT students to study and work in all career titles mentioned above.
To further complement the importance of the OEIS Model, Smith, Hunt, Berry and Hunt (2005) developed the Management, Technology, and Communication (MTC) triad baseline model for training knowledge workers in a digital economy. This model reinforces the essential objectives and recommended competencies housed in the OSRA's 2004 OEIS Model Curriculum. The MTC baseline represents a learning environment wherein the ultimate objective is to provide OEIS students with systemic skills so they know how to manage, communicate, and implement effective technological solutions in a global marketplace. One may enter the model from any direction, and one can easily move to any other component without leaving the structure. Such an organic interconnected model reflects a college/university setting where OEIS students, may be simultaneously engaged in different courses in diverse departments. The authors establish a strong case of the need for an organizational environment where hard skills are paired with soft skills, where qualitative research is seen as having as much intrinsic value as quantitative research, where creative thinking along with critical thinking should be encouraged in an IT program. This is solidified as well by Xie & Bahaudin (2008) , in noting job seekers in the twenty-first century workplace will need not only the technical skills, but also soft skills such as communication skills, interpersonal skills, team player dynamics, responsibility and creativity skill sets.
Moreover, Ragan (2007) further noted the importance of interdisciplinary skills-as an emerging trait in high demand especially as ERP systems become commonplace in today's global economy. This emphasis could seamlessly be offered as a track or specialty in an IT area of concentration so business students may acquire more educational opportunities in business process improvement, supply chain management, and customer relationship management-all of which are critical factors in today's corporate infrastructure.
RESEARCH DESIGN
The Sample
Participants in the study represented a selected group of alumni from universities in the Midwest and southern regions of the United States. A letter explaining the Web-based survey project was emailed to 117 participants. Forty (34%) alumni responded during the four weeks following the initial email contact.
The objectives of the courses in the OEIS curriculum model served as the basis for the instrument developed to seek alumni opinions regarding the curriculum. Examples of objectives include: 1) assign users to groups and ensure adequate permissions on the network and 2) recognize and apply appropriate web design to meet user requirements. The complete list of objectives is displayed in Table 1 with mean, standard deviation and N value. Understand the context of Internet process within the overall functioning of global organizations.
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Practice knowledge management for effective organization and utilization of organizational knowledge in terms of its properties, resources, strategies, and outcomes. (OEIS) , respondents rated the level of importance for each objective on the following scale: 5 = critical importance; 4 = considerable importance; 3 = some importance; 2 = little importance; and 1 = no importance.
No effort was made to associate the objectives with individual courses in the model, given the topics are often covered at more advanced levels in a number of courses. Respondents also provided demographics regarding job titles, size of their organizations, and the nature of their respective organizations and provided other evaluations of the model with feedback regarding courses which have been helpful to them in the workplace.
RESULTS OF THE ANALYSES
Facilitate.com™ software, a group support system (GSS) that includes a survey utility, was used in the initial data gathering stage. Descriptive statistics were received through the web-based GSS and tabulated weekly. The analyses included the calculations of means, standard deviation, and number of respondents for the OEIS curriculum objectives. Table 1 contains these items and calculations, including the average response to the objectives as a whole.
A delimitation of this study is that the Likert scale of 5, 4, 3, 2, and 1 elicited a forced choice of no opinion was not included. The selected universities may also be viewed as delimitations. However, these universities are representative of those having OEIS undergraduate programs or specializations in this area. Additionally, at least one representative of each university was on the OEIS National Curriculum Task Force. Moreover, an adequate number of alumni from these institutions are currently engaged in IT-related positions.
For the analysis of the mean responses, a response in the range of 4.5-5.0 was interpreted to be an objective of critical importance; 3.5-4.49, of considerable importance; 2.5-3.49, of some importance; and 0.00-1.49, of no importance. The means ranged from a low mean of 3.3 to a high mean of 4.6. The overall assessment rating of 4.2 by alumni indicated that the respondents found the curriculum (as a whole) to be of considerable importance. The mean evaluations and the aggregate evaluation indicated, in general, the respondents found the objectives to be important for an end-user focused program in OEIS. The results of this study will further assist IT professionals as well as provide academicians with competencies needed by current IT students.
An understanding of the systems development life cycle (SDLC) and analysis and design side of an enduser support environment in combination with troubleshooting, i.e. helpdesk, project management, training program development, and using online telecommunications, were perceived by end-user computing alumni to be essential components of an effective end-user curriculum. This may be due to the variety of positions the graduates have obtained since graduation.
FINDINGS AND CONCLUSIONS
The demographic analysis showed the majority of graduates (70%) have worked for their company two years or less. This could be explained by the fact that the more recent graduates of the respective institutions who were invited to participate in this study felt a stronger affiliation to their institutions and were, thus, more motivated to respond. Approximately 58% are working in positions related to end-user computing and the overwhelming majority (85%) are also working for companies with more than 25 employees. Less than half (40%) were able to acquire full-time IT-related employment immediately upon graduation but are now employed in the area. Position titles ranged from systems analyst to end-user support specialist. Some titles noted included end-user in customer service, but approximately 12 of the 33 position titles clearly dealt with technology, troubleshooting, and/or analysis and support.
Participants rated six OEIS topics as the top components/objectives of the OEIS curriculum. Table 2 lists these items along with their mean, standard deviation and the number of respondents. Alumni rated these key components with a mean of 4.3 or higher. They include important curriculum aspects that would be integrated into courses, such as OEIS 7 (Internship), OEIS 2 (Computer User Support), and OEIS 3 (Planning, Design, Implementation, and Evaluation). These data further solidify the importance of an internship experience and reinforce an institution's decision to consider this as one of the most important components in an OEIS curriculum. Components/objectives of the curriculum that reached a mean of 4.0-4.2 are expanded upon in Table 3 below. 2. An understanding of the systems development life cycle (SDLC) and analysis and design side of an enduser support environment in combination with troubleshooting, i.e. helpdesk, project management, training program development, and using online telecommunications, was perceived by end-user computing program alumni to be essential components of an effective end-user curriculum.
This may be due to the variety of positions that graduates obtained since graduation. Position titles ranged from systems analyst to end-user support specialist. Some titles noted included end-user in customer service, but approximately 12 of the 33 submitted position titles clearly dealt with technology, troubleshooting, and/or analysis and support, which would help to explain why alumni perceived the components listed in Tables 2 and 3 to be the most important components. © 2011 The Clute Institute
Graduates also revealed which specific courses in their OEIS undergraduate programs had proven to be most valuable to them since gainful employment. The most common response was networking, followed by web design, database, hardware, and training fundamentals. Other items mentioned were technical writing, systems security, project management, more advanced database knowledge, ethics and global issues. When rating the overall program from which they received their degrees, 80% indicated that their degree was important. When asked to respond with additional courses that would be beneficial, alumni further noted that courses involving hands-on and experiential learning opportunities would be beneficial.
When comparing the OEIS model curriculum for information technology education, alumni identified topics of importance that match course content in the new model. A graphical depiction of the suggest core and electives is shown in Appendix A.
Graduates perceived the internship experience as being the most critical component of a curriculum with a mean of 4.6. This course (OEIS 7 -Internship) in the model is one of the seven (7) Graduates also ranked the ability to explain how systems concepts can be applied to planning, design, implementation, and administration of end-user support systems as a high priority. The OEIS foundations course (Organizational & End-User Information Systems) provides an introduction to many of these skills before students move into more in-depth courses. The findings related to the value of coursework in the graduates' respective institutions reinforced the need for networking-OEIS 5 (Networking & Telecommunications) in the curriculum. Additionally, web design, covered in OEIS 8 (eBusiness and Web Technologies) was identified as an important topic in the curriculum. Though considered an optional course in the OEIS model, OEIS 8 allows the flexibility for schools of higher education to include web design in the curriculum. OEIS 6 (Cases in IT) can also be designed to incorporate those areas deemed essential such as global and ethical issues. The optional courses allow programs to enhance student learning in collaborative learning technologies, network administration, information assurance, and other emerging topics such as virtualization. In summary, the graduates' perceptions of the model curriculum reinforced its effectiveness by identifying specific concepts that were of value to them as they work in an IT environment.
RECOMMENDATIONS AND FURTHER RESEARCH
Alumni of end-user information systems programs have noted the objectives established by the designers of the curriculum model are valued; consequently, academicians and/or curriculum designers could benefit from developing an information systems concentration or specialization around such objectives. Moreover, given the importance of these curriculum objectives, venues should be explored by universities for offering these courses in an online environment to promote more (and broader accessibility) to interested parties, especially if faculty resources are limited at smaller colleges/universities.
Educators whose programs do not include an internship experience should consider adding some type of experiential learning experience. This is essential in light of the current trend for institutions of higher learning to include service learning, as part of their core curricula. Experiential opportunities expand a student's knowledge beyond the scope of the technical aspects of an IT-related curriculum by providing students with real world applications. In rural areas, educators may wish to explore the plethora of opportunities related to completing a practicum in end-user technology support in their campus environments such as instructional technology and help desk administration.
To supplement the findings of this study, further research to document the number of institutions following all or part of this IT curriculum is needed. Assessments of the extent to which individual programs are meeting curriculum objectives are also needed. It is recommended additional universities in a variety of regions across the United States survey their alumni to assess what specific IT objectives are currently needed, especially with the demand for enterprise systems, project management, health informatics, and virtualization skill sets.
The success rate of our alumni will continue to be determined by the extent to which these objectives are implemented and the willingness of faculty to update and revise IT education based upon trends in the global economy. With global competition and ubiquitous computer networks, organizations large and small of all types are turning to integrated, enterprise systems to more effectively manage the complexities of business operations. Consequently, all entry-level, business graduates would benefit greatly with more courses on business process integration and planning/implementation of information systems. Specifically, two core modules in this curriculum--Planning and Implementation as well as the Cases in Information Technology course--provide a valuable venue for introducing these essential skills.
More research is essential regarding the perceived, key competencies and knowledge needed by those entering the global workplace of multinational enterprises that have implemented an enterprise system.
As IT-related jobs evolve and as new technologies and job titles emerge, a need exists to review and revamp model curricula to adapt to these rapid changes. Given the changes occurring in health information technology, virtualization, and technology management, the co-authors highly recommend that AIS-SIG OSRA curriculum or steering committees investigate venues for including these emerging areas of specialization in future curricular revisions.
Finally, as academicians who will educate and prepare IT students for computing careers, alumni remind us to remember the dynamic nature of this ever-changing global context in which they will become employed. As educators, we must help our students understand that technological developments represent not just artifacts, but forceful tools of change that can have both positive and negative impacts. In today's Internet world where social interface is unlimited, and where access to information is practically unlimited, we need to help our students explore -possible technological consequences both intended and unintended, for better or worse‖ (Smith, 2010, p. 23) . Lastly, we need to further examine the interface of technology and society in terms of aiding our alumni in making informed ethical decisions, especially in the business information systems discipline, and as the digital revolution forges a new path of e-possibilities. 
